The aim of this article is to examine the effect of the Corporate Governance features as measured by the
Introduction
The main role of the financial institutions is to mediate economic activities and intermediate the execs of funds to those who are in need. For this reason, well-functioning financial entities, banks in particular, are usually considered to be a necessary condition to a country's economic growth. In competition with the stock market, banks are the most important participants in the financial System (Diallo, 2018; Belke et al., 2016; Cevik et al., 2016; Zhang et al., 2016) . It is important to study the efficiency of the banks to ensure the positive results on economic growth, saving, investment and the most important macroeconomic indicators. Recently, Diallo (2018) states that the financial sector's development is crucial to economic growth and the efficiency of the banking sector is potentially important to the long-term economic growth of countries. Banking efficiency is related to the costs of inputs, as considered in the financial intermediation approach by the cost charged by by deposits, physical capital and the salaries and benefits of the employees. Banks have to look for the optimal distribution of available resources that would allow for achieving the maximum of its production with controlling for the cost of its inputs (Cvilikas & Edita, 2016) . Hence, an improvement in banking efficiency indicates better allocation of financial resources resulting in an increase in investment that favors growth (Cevik et al., 2016) . These outcomes prove the great but overlooked importance of bank efficiency in mitigating the negative effects of financial crises and promoting economic growth. role played by the financial institutions. It seems that some particular features characterizing the financial institutions have significant impact leading to better performance, efficiency and greater access to financing. However, poor corporate governance can lead to distressful conditions of banks and can increase their inefficiency by affecting the quality of bank assets and causing financial volatility of these institutions (Adams & Mehran, 2012; Yizhe et al., 2016) . For this reason, there is an obligation to implement proper corporate governance rules and practices, as governance and efficiency are supposed to be related.
In this article, our interest goes toward investigating the relationship between banking governance and banking efficiency. We try to answer the question: Does the corporate governance affect the efficiency of banks in Saud Arabia? The Kingdom of Saudi Arabia economy has performed strong fundamentals and has enjoyed macroeconomic stability in the last decade. According to the 2030 Vision, Saudi Arabia has developed efforts to diversify the economy, implement structural reforms, and effective management of the economy has encouraged private sector activities and helped attract foreign investment. The four new mega economic cities underlie the kingdom's intentions and efforts to become an industrial hub for cheap energy and international services. Saudi Arabia has made big progress in term of developing the financial sector, namely the stock market and banks. Some achievements have been reached establishing the monetary union in collaboration with Gulf Cooperation Council. In this vein, there is continuing cooperation with the European Union and international experts in this area. The kingdom has embarked on second-generation reforms financial sectors aimed at boosting private sector performance and capacity.
The aim of this article is to explore the role played by the corporate governance practices in promoting banking efficiency in Saudi Arabian banks. Our concern is toward testing the specific features of Banking Governance, namely the dependence of directors Board, the Board Size and the ownership structure on the Technical efficiency, Pure Technical Efficiency and Scale Efficiency scores.
The rest of the article is organized as follows: Section tow reviews briefly the relevant studies from the literature. Section three presents the models and defines the variables and hypotheses. Section four displays the methodology, the sample and the period. Section five presents the empirical findings. Finally, section six concludes. Arouri et al. (2014) examine the effect of ownership structure and board composition on bank performance as measured by Tobin's Q and market to book value in Gulf Co-Operation Council (GCC) countries. The authors use a dataset of 58-listed banks of GCC countries for the period 2010 is used. They prove that the extent of family ownership, foreign ownership and institutional ownership has a significant positive association with bank performance. However, government ownership does not have a significant impact on performance. Other governance variables such as CEO duality and board size appear to have an insignificant impact on performance. The study implies that ownership by corporate governance is more effective for GCC countries. The study also suggests that unlike in western countries, corporate boards may not be an effective corporate governance mechanism in GCC countries. Yizhe et al. (2016) dealing with corporate governace and financial volatility relatiship, conclude that a poor corporate governance system can increase risks by affecting the quality of bank assets and causing financial volatility, and is often associated with lack of efficiency. Ibrahim (2017) reveals that good corporate governance provides proper incentives for boards and management to pursue objectives that are in the interests of banks and shareholders and facilitates effective monitoring, thereby encouraging banks to use resources more efficiently. Mezzi (2018) studies on the one hand, the performance of Islamic banks by measuring their efficiency through data envelopment analysis (DEA) method and, on the other hand, the determinants of this efficiency emphasizing on the impact of the governance structure through the panel estimation of Islamic banks based on the three proxies of cost efficiency, namely, technical efficiency (TES), pure technique (PTE) and scale efficiency (SES). In terms of governance, the results show that the board of directors through its size and independence and the presence of a central Sharia board constitute a robust determinant of the Islamic banks' efficiency. The ownership structure and the size of the Sharia board do no effect banking efficiency. Pillai and Al-Malkawi (2018) tries to integrate conventional corporate governance (CG) mechanisms into the Islamic banking framework in order to examine their impact on Islamic banks (IBs) financial performance (IBFP) within the Gulf Cooperation Council (GCC) context. The results show that five internal CG mechanisms have statistically significant relationship with IBFP, measured by Q-ratio. Insider shareholding is found to be positively associated with IBFP, while institutional and government shareholdings are found to be negatively related to Q-ratio, the results being consistent with the agency theory, strategic alignment theory and property rights theory, respectively. The paper examines the relationship between internal CG mechanisms and financial performance of listed and non-listed full-fledged IBs operating in the GCC countries. Titova (2016) join the point of vue of Upadhyay and Sriram (2011) that larger boards have greater resources to perform their management monitoring role. Banks with a larger board size are able to be more adequate for solving more complex problems. This likely explains why banks have, on average, more directors on the board than non-financial firms. Adams and Merhan (2012) examined the relationship between board size and bank efficiency in a sample of 35 large US bank holding companies (BHCs) over the 1959-1999 period. Contrary to evidence, they concluded that banks with larger boards do not under-perform their peers in terms of Tobin's Q and that, as a result, constraints on board size in the banking industry may be counter-productive. Yamori et al. (2017) confirm that having a large number of board members has negative effects on efficiency measures for cooperative banks. In addition, while the authors find no significant effect for stock banks, results show that the presence of outside directors has a significant effect on efficiency measure for cooperative banks.
Brief Literature Review

Models and Hypotheses
We present in this section the useful data and we detail the dependent and independent variables. Then, we explore the specifications between banking efficiency and Corporate Governance Variables. The dependent variables are the efficiency scores estimated according to the Data Envelopment Analysis method in section 4. The models bellow examine the impact of CGV on banking efficiency. A number of bank-specific and country-specific variables are also included to conduct a robust analysis. The independent variables include Corporate Governance variables and the mainly control variables that affect banking efficiency. Therefore, the models are elaborated to provide a comprehensive view of the Corporate Governance factors that affect efficiency scores. We consider the technical efficiency (TE), pure technical efficiency (PTE) and scale efficiency (SE) and we try to estimate each model according to the previous scores of efficiency.
Model 1:
Model 2:
Model 3:
We select a range of variables which are carefully selected from the literature. We believe that Corporate Governance components may explore much better the effect of Corporate Governance Variables on efficiency. CGV includes (1) Independence (INDEP) variable which takes 1 in the case that the board directors are independent and 0 otherwise.
(2) The Board Size (BS) variable. The risk of noncompliance or non-credibility of banks caused by the lack of competence of the board members can encourage partners/customers to withdraw their funds, which in turn influences the bank's efficiency.
(3) Ownership (OWN) variable includes the private ownership, the state ownership and the foreign ownership. Each of the ownership variables describes the contribution of the private sector, the government and the foreign actors to the bank's assets.
The main hypothesis to test are the following:
1) The independence of power in the hands of the Chairman, associated with the independence of the remaining board members, could affect positively the banking efficiency.
2) The bigger the number of the board members, the less is banking efficiency.
3) The high is the contribution of the private sector/the Sate/the foreign participation to the bank's assets, the high is banking efficiency
Methodology and Data
In order to estimate the efficiency scores from the Saudi Arabian banks, we feel in favor of the intermediation approach. Unlike some researches that use the efficiency input-oriented model, we examine the efficiency input-oriented model by applying the non-parametric DEA method on panel data. The bank is considered more efficient when less inputs are used to reach the same level of outputs. DEA is used to measure a Decision Making Unit (DMU) in a way that provides the maximum ratio of the proportion of outputs to the proportion of inputs. The DEA method requires bank inputs and outputs which choice is always an arbitrary issue. Using the DEA method allows us to calculate efficiency scores and to better explain inefficiency factors. The advantage of DEA is that it requires less data and can work with a small sample size. In addition, DEA gives an opportunity for outputs and inputs to be measured without pre-assigned weights being required. Finally, DEA is popular because it does not require the pre-specification of the production function. It is a linear-based technique and it can be used for small samples.
DEA can be described in the following equation: So that, it can be written as follows:
TE= PTE+SE implies that SE= TE-PTE
The input-DEA model with regard to VRS can be written as follows:
λ is an N ×1 intensity vector of constants, Φ is a scalar (1≥φ≥∞). N1 and Nx1 denote vector of ones: For N number of Banks, X i is (m×n) matrix and Y i is (k×n) matrix.
Our sample considers the 12 largest banks in Saudi Arabia according to their assets. Data are collected from the Bankscope database (2018) and annual reports of the following banks in table 2. Data are available from 2000 to 2017 period. Outside directors from the board use strict rules and work to make the bank more efficient. As Mezzi (2018) argued, this result confirms that it is beneficial to promote more independence to the board of directors to improve banking efficiency. This finding reinforces the role of the board to improve banks' ability to better manage their costs for better efficiency. Indeed, Bulan et al. (2009) proposed that an independent board is more beneficial for banks. Kusuma and Ayumardani (2016) reported that outside directors minimize agency problems and improve banks' share value. In addition, competent and independent directors are able to better monitor and provide more valuable input to solve agency problems between owners and managers (Fama & Jensen, 2009 ). According to the literature, independent directors allow for a better control of the management team and ensure that they pursue shareholders' interests, which may reduce agency conflicts. Therefore, we deduce that members' independence is an important feature that helps reduce distortion of banks, ensures more effective control of managers and control the bank's efficiency, According to Greuning and Bratanovic (2003) , "A board of directors with a strong president who does not direct the activity of the bank will certainly have a healthy influence on the bank's policy than a board whose president is also the CEO". Table 4 shows a negative and a significant effect of the Board Size on technical efficiency in all regressions. This is an expected result. A small number of directors may hinder adequate management of operations and then bank efficiency. Subsequently, we can conclude that an enlarged Board negatively affects technical efficiency. It is proved that an bank's board with reduced members is preferred to maintain bank efficiency and mitigates coordination problems, divergence of interests among members and supports decision making. This result is consistent with those of Lipton and Lorsh (1992) and Yermak (1996) , who found that a reduced board size can enhance effectiveness and coordination between members and can also facilitate decision making. This implies that it can mitigate agency conflicts. Table 4 reports the results of the effect of the private ownership (OWEN-P) on banks' technical efficiency.
Main Results and Interpretations
(OWEN-P) has a positive and a significant effect on Islamic banks' technical efficiency. Islamic banks with higher degree of private shareholders are expected to be more efficient than other banks. In this case, the interest of managers is naturally aligned with those of the owners since the owners are also the managers. State ownership (OWEN-S) has a positive and a significant effect on the TE variable. High-level of State ownership in banks is often associated with a high frequency of price controls and strong regulation. The presence of Government seems necessary to help boosting bank efficiency. Government shareholders have the ability and the resources to discipline managers and to keep them away from opportunistic behaviors which enhances technical efficiency. Finally, foreign ownership (OWEN-F) has a positive and a significant impact on TE. The most advanced argument explaining better efficiency of foreign banks compared to local banks is that foreign banks are more efficient in managing risks and reducing costs (Ellouz & Jawada, 2017) . Besides, foreign ownership offers a superior access to technical, managerial and financial resources leading to a positive influence on bank's efficiency. Finally, for the other control variables, we found no statically significant relationship between these variables and Islamic banks' efficiency. Pseudo R2 0.0009 0.0011 0.0009 0.0021 0.0009 0.0011 0.0026 0.0034
Note. The first value shows the coefficient of each variable. The second value in parentheses, denotes Standard error variable.
*, **, ***Denote degree of significance10,5 and 1 percent levels, respectively. Table 5 reports a positive and significant relationship between INDEP and banks' Pure Technical efficiency. An independent board helps the bank to be managerially efficient to maximize their resources. In addition, Table 5 shows a negative and a significant impact of Board Size on PTE. Our result is in line with that of Johnson and Ellstrand (2007) who argued that better communication and coordination among members is efficiently possible through small board. Moreover, a decrease in the regular board size increases banks' pure technical inefficiency thanks to reducing costs (Ashfaq et al., 2017) . Reporting on private ownership variables, Table 5 shows that the latter has a negative and a significant effect on PTE. According to Wei et al. (2011) , abuse of rights exercised by private shareholders is potentially severe and affects the banks pure technical efficiency. State ownership has always the same positive and significant impact on Pure Technical Efficiency. According to OWEN-F variable, the assumption that foreign banks are associated with better efficiency than other banks has not been validated. This is because the impact of foreign ownership depends on both the understanding of the market and the country's regulation. We note that foreign ownership does not improve Pure Technical Efficiency. Table 6 reports that INDEP has a negative and significant effect on scale efficiency (SE). Independent members reduce the scale efficiency of a bank. This finding confirms that the source of scale inefficiency of Saudi Arabian banks may be caused by the independence of the board members. Board size variable affects negatively and significantly the bank's Scale Efficiency. This impact may be due to coordination costs and free-riding problems as the source of scale inefficiency. Finally, all ownership variables affect positively and significantly scale efficiency. In other words, regarding foreign, state and private banks participation, the 12 banks of our sample seem to be operating at a relatively optimal scale of operations. Note. The first value shows the coefficient of each variable. The second value in parentheses, denotes Standard error variable.
*, **, ***Denote degree of significance10,5 and 1 percent levels, respectively. Note. The first value shows the coefficient of each variable. The second value in parentheses, denotes Standard error variable.
*, **, ***Denote degree of significance10,5 and 1 percent levels, respectively.
Conclusion
This article develops three hypotheses relation between the corporate governance variables, namely the independence of the board directors, the board size and the ownership structure, and the banking efficiency. We try to study in depth this relationship by providing some banking efficiency estimates related to the Technical Efficiency, the Pure Technical Efficiency and Scale Efficiency. So that our analysis include corporate governance proxies and three dependent efficiency variables (TE, PTE, SE).
The results of this study point to the significant role of The Independence (INDEP) variable supported by a positive and significant effect on efficiency in all regressions, indicating a positive relationship with the technical efficiency (TE), the pure technical efficiency (PTE). In the contrary, the independence of the board directors has a negative and significant effect on scale efficiency (SE).
According to Board Size (BS) variable, results related to this later reveal a negative and a significant effect on technical efficiency (TE), Pure Technical Efficiency (PTE) and Scale Efficiency (SE) in all regressions.
Finally, as for the ownership structure variables, results confirm that Private Ownership (OWEN-P) provides positive and significant effects on both the Technical and the Scale Efficiency. This effect seems to be turn to be negative and significant when it is correlated to the Pure Technical Efficiency. State Ownership (OWEN-S) impacts positively and significantly the Technical Efficiency, the Pure Technical Efficiency and Scale Efficiency separately. As for the Foreign Ownership (OWEN-F) variable, except for the Pure Technical Efficiency (PTE), we note a positive and significant effect on the Technical and Scale Efficiency.
The Saudi Arabian Monetary Authority (SAMA) should give some instructions to Saudi Arabian banks under supervision to better play their role in implementing good Corporate Governance mechanisms. Board Size and composition should be revised to let less members participate. Indeed, it seems that the bank Boards exceed their optimal size. In the other side, banks should encourage State ownership. Some revisions should be given to the private and foreign ownership in order to boost the banking efficiency and its components.
